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APPARATUS 

(57)Abstract; 

PROBLEM TO BE SOLVED: To rapidly elevate and 
stabilize the temp, of a nitrogen gas separating cylinder 
and to improve separation efficiency for nitrogen gas by 
controlling a cooling fan by the degree of heat exchange 
of an after-cooler based on a signal from a temp, sensor 
arranged on a feeding inlet of the nitrogen gas separating $f 
cylinder and by feeding a controlled heat-up high temp. * A 
compressed air into a nitrogen gas generator 
SOLUTION: A microfilter 25 with high removing 
efficiency is arranged for removing completely water, 
dust, etc., in compressed air under heat-up condition fed 
into a nitrogen gas separating cylinder 12 and the air is 
fed into the nitrogen gas separating cylinder 12 through 
the microfilter 25. A temp, sensor 1 9 is attached on a 
piping just before the gas is fed into the nitrogen gas 
separating cylinder 12. In addition, a control circuit in 
which the temp, measured by the temp, sensor 19 is 
compared with the temp, set by a temp, controller 22 
and is controlled thereby, is assembled and on~off or 
rotation control for a cooling fan 15 for cooling an aftercooler 7 is performed by the control 
signal and air is fed into the nitrogen gas separating cylinder under stabilized air temp. 
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* NOTICES * 

jPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2* *** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRD7TION 



[Detailed Description of the Invention] 

[foditiiai Application^ the nitrogen gas generator which this invention built in the air 
compressor which makes the raw material supplied to the nitrogen gas generating machine by 
a membrane-separation method with the mitogen gas generating machine and was considered 
as the package set, It is going to use effectively for the temperature control for nitrogen gas 
separation of a nitrogen gas generating machine the heat generated with an air compressor. 

[Description of the Prior ArfJThe pressure fluctuation adsorption method (PSA method) 
separated using adsorbent and the membrane-separation method using a detailed transmission 
hole film are among the gas separating apparatus which separate a gaseous mixture, and the 
device which has separated nitrogen or oxygen, is made to generate whether it is a gap, and is 
used is generally known by making raw material gas into air. In any case, it is necessary to 
supply compression gas, and, as for said two methods, compression gas using various 
compressors is used. When it is annexed and furnished and puts side by side and furnishes the 
compressor which furnishes a gas plant and an air compressor by a different body 
conventionally, or balances a gas plant in said gas plant, it has been usually that it is the 
independent compressor only for a gas plant. 

rO003]In the nitrogen gas generator which surrounded the air compressor and the nitrogen gas 
generating machine m one, and was stored in the package, The compressed air which the heat 
exchanger set called an after-cooler was attached in order to usually remove the moisture m 
the atmosphere, and the air compressor made the moisture which cools discharged air and is 
contained in the air solidify, removed it, and removed moisture is stored by the air 
receiver/This water removal is [ compressed air ] indispensable by the air machine used as the 
source of power. However, in the nitrogen gas generator, when supplying the air once cooled 
by the heat exchanger to a nitrogen gas generating machine, it is heated again and supplied. In 
the nitrogen gas separation by a membrane-separation method, heating again activates 
molecule activity in a nitrogen gas separating tube, and it is attached in order to stabilize and 
divide into fixed purity the raw material air which carried out temperature up to raising 
separation efficiency, and to supply at constant temperature. 

[0004]In order that the compressor for on the other hand supplying compressed air may malce 
regularity strictly the supply pressure to a nitrogen gas generating machine, while supplying 
compressed air to a nitrogen gas generating machine, It is controlled so that a compressor 
always carries out load operation by a constant pressure, and the excessive air always 
produced by load operation is controlled by always exhausting by a relief valve. If the hot. 
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pressing air always breathed out by load operation does not usually have cooling, the moisture 
contained in the air will not be solidified and will not almost have generating of drain water, 
either* Therefore, if the temperature of the air generated with the always operated compressor 
is constant, it will also become possible to supply a nitrogen gas generating machine with the 
air by which temperature up was carried out. 

[0Q05]Although separated in metal cylindrical containers by the demarcation membrane 
which consist of a thin tube of a book, the nitrogen gas separating tube by the membrane- 
separation method type of a nitrogen gas generating machine, Since the purity of nitrogen gas 
is not stabilized at the time of operation starting of a nitrogen gas generating machine until a 
nitrogen gas separating tube reaches prescribed temperature, it has a problem for which it 
must wait considerable time. On the other hand, the air compressor cooled the compressor 
body which carried out temperature up with the heat of compression with the cooling fan 
attached to the driving shaft of a compressor body, etc., and the exhaust air heat was 
exhausted from the exhaust hole of the ceiling of a package as it was, and has avoided the 
temperature up in a package, 
[0006] 

[Problem(s) to be Solved by the InventionJIn the packaged type nitrogen gas generator which 
puts side by side an air compressor and a nitrogen gas generating machine, and is surrounded 
in one, When cooling with the after-cooler attached to an air compressor and supplying raw 
material air to a nitrogen gas generating machine conventionally, the temperature control 
mechanism which carries out temperature up again and is supplied this invention, The degree 
of heat exchange in the after-cooler attached to an air compressor is controlled, and the 
temperature control mechanism which supplies the air which carried out temperature up with 
the compressor to a nitrogen gas generating machine where temperature up is carried out is 
made profitably like, 

[0007] At the time of operation starting of a nitrogen gas generator, the stable purity of 
nitrogen gas is not obtained until a nitrogen gas separating tube and its ambient temperature 
carry out temperature up and are stabilized, Since considerable makeup time is taken to obtain 
nitrogen gas, in order to attain stabilization with the early temperature rise in a nitrogen gas 
generating machine package, the temperature control mechanism using the exhaust air heat 
generated with an air compressor is made profitably like. 
[0008] 

[Means for Solving the Problem]tu a packaged type nitrogen gas generator which this 
invention puts side by side an air compressor and a nitrogen gas generating machine, and is 
surrounded in one, When a nitrogen gas generating machine is a membrane-separation 
method type, in order to use an after-cooler attached to an air compressor in temperature 
control of compressed air supplied to a nitrogen gas generating machine, A cooling fan which 
ventilates a heat exchanger of an after-cooler : by a signal from a thermo sensor allocated in a 
feed hopper of a nitrogen gas separating tube of a nitrogen gas generating machine. It is a 
temperature control mechanism of a nitrogen gas generator which is the controlled 
temperature-up air and supplies hot-pressing air which controls the degree of heat exchange of 
said after-cooler, and is generated with a compressor to a nitrogen gas generating machine by 
controlling via a thermoregulatory 

[0009]In a packaged type nitrogen gas generator which puts side by side an air compressor 
and a nitrogen gas generating machine, and is surrounded in one, When a nitrogen gas 
generating machine is a membrane-separation method type, exhaust air heat generated with a 
cooling fan which cools a main part of an air compressor, It is a temperature control 
mechanism of a nitrogen gas generator which established an exhaust air heat conduction hole 
in the lower part of a divider plate into which an air compressor and a nitrogen gas generating 
machine are divided, makes a periphery of a nitrogen gas separating tube of a nitrogen gas 
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generating machine pass said exhaust air heat, and was exhausted on it from this conduction 
hole. 

[Function] As for the air compressor of the packaged type nitrogen gas generator which 
surrounded the air compressor and the nitrogen gas generating machine in one, the after- 
cooler which is a heat exchanger set is attached immediately after the regurgitation of 
compressed air. Air cooling of this heat exchanger set is carried out by the cooling fan. With 
the mist separator attached after that, water is removed and the water solidified with air 
cooling is once stored by the air receiver. The compressed air of raw material is supplied to a 
nitrogen gas generating machine via an automatic valve from an air receiver. The air content 
which always carries out load operation of the air compressor by a constant pressure, and the 
relief valve for supplying compressed air to a nitrogen gas generating machine by a constant 
pressure is allocated immediately after this automatic valve, and is supplied to a nitrogen gas 
generating machine, Only the part of the difference of the discharging volume of an air 
compressor is always discharged from a relief valve, and load operation of the air compressor 
is always carried out by a constant pressure. And the air supplied to a nitrogen gas generating 
machine is supplied to the nitrogen gas separating tube by a membrane-separation method 
type via the microfilter which removes the water in the air, dust, etc. thoroughly. 
[001 l]In the above-mentioned composition, the thermo sensor which detects air temperature 
just before a hitrogen gas separating tube is formed. The signal from this thermo sensor 
performs the operations on and off of the cooling fan attached to the above mentioned after- 
cooler with a thermoregulator, or revolving speed control. Usually, the air temperature 
breathed out from a compressor is breathed out at an around 1 00 ** elevated temperature. 
And as for the air temperature supplied to a nitrogen gas separating tube, abbreviated 50 ** is 
an appropriate value. Therefore, it is breathed out with the air temperature which was always 
stable in load operation, Where operation of a cooling fan is suspended, when air is supplied, 
it was cooled naturally in an after-cooler, an air receiver, and piping circuits, and the air 
temperature of a just before [ a nitrogen gas separating tube } is cooled to a temperature a little 
higher than the appropriate value of supply temperature. Since the air compressor is stored in 
the package, it is comparatively hard to be influenced by outdoor air temperature, but the 
degree of package internal temperature changes with differences with the outdoor air 
temperature at the time of operation starting of a nitrogen gas generator or chill. Therefore, 
since the supply-air temperature in front of a nitrogen gas separating tube also changes, 
stability of supply temperature can be aimed at by detecting the temperature and controlling 
operation of said cooling fan. When an air compressor always carries out load operation of the 
temperature control of this nitrogen gas generator by a constant pressure, the air temperature 
breathed out from an air compressor is approximately regulated. 

The moisture which solidifying and becoming waterdrop when the air by which temperature 
up was carried out is passed as it was evaporated with few things becomes possible 
comparatively easily by being discharged as oxygen enriched air with a nitrogen gas 
separating tube. 

[0012]Next, as the conventional example described, are exhausting the exhaust air heat which 
cooled the main part of an air compressor from the exhaust hole provided in a package 
ceiling, but The invention indicated to claim 2 is warming the outer wall of a nitrogen gas 
separating tube, etc., and bringing forward the makeup time of nitrogen gas stable separation 
by passing all or a part of this exhaust air heat in the package by the side of the nitrogen gas 
generating machine divided with the divider plate. . . 

rOOniThe raw material air by which temperature up was carried out passes through the msiae 
of a nitrogen gas separating tube, and its purity of nitrogen gas is not stable until the outer 
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wall temperature of a nitrogen gas separating tube carries out temperature up of the nitrogen 
gas separating tube and is stable by heat conduction with the heat. Then, establish the exhaust 
air heat which cooled the compressor body for an exhaust air heat conduction hole under said 
divider plate, and exhaust air heat is passed, The temperature-up stability of a nitrogen gas 
separating tube can be brought forward by passing exhaust air heat towards the upper part, 
and exhausting from the lower part of the nitrogen gas separating tube perpendicularly 
installed into the package of a nitrogen gas generating machine* Quantity of the exhaust air 
heat which passes exhaust air heat to a nitrogen gas generating machine side, and carries out 
temperature up to a suitable temperature is performed by adjusting either the exhaust hole by 
the side of a compressor body or the exhaust hole by the side of a nitrogen gas generating 
machine and both exhaust hole area. 
[0014] 

[Example]The example of this invention is described in detail based on a drawing. Drawing 1 
is side structural drawing of the nitrogen gas generating machine of the packaged type which 
built in the air compressor of this invention. It is annexed and fixed on the frame 3, and the air 
compressor 10 and the nitrogen gas generating machine 1 1 are surrounded in a core box with 
the assembly-type panel board 13 with which said both machines were stuck on the sound 
insulating material, and are considered as the package. And it is divided by the divider plate 
14 between the air compressor 1 0 and the nitrogen gas generating machine 1 1 . The exhaust 
air heat conduction hole 14a for introducing into a nitrogen gas generating machine side the 
exhaust air heat which carried out air cooling of the main part 1 of an air compressor under 
the divider plate 14 has broken. The exhaust air heat shown by an arrow flows through the 
circumference of the nitrogen gas separating tube 12 perpendicularly attached to the nitrogen 
gas generating inside of a plane from the exhaust air heat conduction hole 14a, warms a 
nitrogen gas separating tube, and is exhausted from the exhaust hole 13e which has ended in 
the ceiling board 13c. 

1 001 5] Although one in a figure is a main part of an air compressor and has become an 
unsupplied with oil formula scroll compressor in this example, even if the compressor of 
others [ compressor / tikis ]> such as a both-way air compressor, is used, the same effect is 
acquired by this invention. It is being fixed to the base 2a on the air receiver 2, and this 
compressor body 1 is driven with the totally enclosed fan cooled motor 4 on the compressor 
body 1 . And in order to carry out air cooling of the generation of heat of the compressor body 
1, the cooling fan (un-illustrating) attached to a driving pulley etc. is attached, and exhaust air 
heat occurs. 

[0016]The air which drew in from the inlet filter 5 is compressed with the compressor body 1, 
and is introduced into the after-cooler 7 which is a heat exchanger set via the discharge tube 6. 
From the exterior, the cooling fan 15 for cooling is attached to the after-cooler 7, and on, off, 
or rotation of the cooling fan 1 5 is controlled by the thermo sensor formed in the raw-material 
feed hopper of a nitrogen gas generating machine, and the signal from a thennoregulator. The 
wind which cooled the after-cooler 7 is exhausted from 13d of exhaust holes provided in the 
compressor side of the ceiling board 13c with a part of exhaust air heat which cooled the 
compressor body 1 . Via the introducing pipe 8, the controlled temperature-up air which 
passed through the after-cooler 7 goes into the mist separator 9, removes water and dust, and 
is once stored by the air receiver 2. Although the air receiver 2 is a comparatively small tank, 
it serves as capacity which equalizes thoroughly pulsation of the pneumatic pressure breathed 
out with a compressor. Regurgitation joint 2b supplied to the nitrogen gas generating machine 
1 1 is connected to this air receiver 2. 

[00 1 7 jPrawing 2_shows the front view of the nitrogen gas generator of drawing Tv Identical 
codes are attached and explained to drawing 1 a nd identical configuration parts. In drawing 2, 
13a is using some collapsible panel boards of the package as the front door, and has become a 
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door in which manual opening and closing are possible for internal inspection etc. 1 5 is a 
cooling fan for carrying out air cooling of the after-cooler 7 explained by drawing 1,. The 
panel board 13b on the front door 1 3a has the control base 16 which controls this device, and 
the operating function etc. of the thermoregulator which performs operation control of a 
compressor, operation control of a nitrogen gas generating machine, control of an automatic 
valve, and operation control of the cooling fan 15 of the after-cooler 7 can be collectively 
performed now. In addition, on the panel board 13b, the pressure gauge which displays the 
pressure of nitrogen gas and the pressure of compressed air, and the oxygen analyzer which 
judges purity of nitrogen gas taken out 1 7 grade are allocated. 

[001S]Drawing3 is a flow chart showing typically the entire configuration of the nitrogen gas 
generator of this invention, and the temperature control mechanism of feeding air. Identical 
codes are attached and explained to drawing 1, drawing 2 , and an identical configuration 
element in drawing 3 , A solid line shows piping circuits and the solid line with a slash shows 
a control circuit. And since the electromagnetic valve by electric control is used as an 
automatic valve allocated in every place in this example, an electromagnetic valve is called 
below. 

[0019]3h drawing 3 , although the hot-pressing air breathed out from the air compressor 10 is 
introduced into the after-cooler 7, the cooling fan 15 is not operated but discharged air is 
stored in the air receiver 2 via the mist separator 9 by the instructions from the 
thermoregulator 22 the early stages of operation in the state of temperature up. The auto drain 
20 for draining automatically the drain water which was solidified at the air-receiver pars 
basilaris ossis occipitalis by natural air cooling, and was gradually accumulated in it is 
attached to the air receiver 2. The compressed air of a temperature-up state breathed out from 
the air receiver 2 is supplied to a nitrogen gas generating machine. 

[0020]The relief-valve circuit for always carrying out load operation of the air compressor 10, 
and fixing strictly the supply pressure to the nitrogen gas separating tube 12 immediately after 
passing through the electromagnetic valve 21, has branched. Only the quantity of the 
difference of the air content supplied to the nitrogen gas separating tube 12 and the 
discharging volume of the air compressor 1 has a regulation function for always discharging a 
fixed quantity, and the relief valve 23 always in feeding carries out load operation of the air 
compressor 1 by a constant pressure by regulation of this relief valve 23. Air discharge of the 
discharged air from the relief valve 23 is carried out via the muffler 24. 
(0021 ]ln order that the compressed air of a temperature-up state supplied to the nitrogen gas 
separating tube 12 may remove the water in the air, dust, etc, thoroughly, the microfilter 25 
with high removal efficiency is allocated. The nitrogen gas separating tube 12 is supplied 
from the microfilter 25. The thermo sensor 19 is attached to piping just before the nitrogen 
gas separating tube 12 is supplied. It is incorporated by the control circuit in which the 
temperature measured with the thermo sensor 19 carries out comparison contrast with the 
temperature set up with the thermoregulator 22 and which it controls, and with the control 
signal, on of the cooling fan 15 which cools the after-cooler 7, off, or a roll control is 
performed, and air is supplied to the nitrogen gas separating tube 12 with a stable air 
temperature. Although the heater 28 shown by a dotted line in front of the thermo sensor 19 
shows the heater position explained by the conventional example and presupposes 
fundamentally that it is unnecessary in this invention, it shows that it may attach as a 
preliminary auxiliary device, 

[0022]The compressed air of the constant pressure controlled by control of the thermo sensor 
19, the thermoregulator 21, and the cooling fan 15 by constant temperature is separated into 
gas, such as oxygen, nitrogen gas, etc, by the nitrogen gas separating tube 12 which consists 
of an aggregate of the thin filar tube made from a micropore film. The number which is 
adapted for the capacity of the nitrogen gas which needs the nitrogen gas separating tube 12 
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and the purity of nitrogen gas, or the quantity of raw material air to supply is attached. 12A 
shown by a dotted line in the flow chart of drawing 3 shows the nitrogen gas separating tube 
12A added when the output of an air compressor is large and discharge quantity has it [ much 

[0023]The electromagnetic valve 35 is opened in the circuit of the nitrogen gas which carries 
out the regurgitation from the nitrogen gas separating tube 12 if needed, the oxygen analyzer 
17 which detects the concentration of the oxygen contained in nitrogen gas or the existence of 
oxygen is allocated in it, and the purity of nitrogen gas is converted into it The three flow 
control valves 26, 26a, and 26b and the electromagnetic valves 27, 27a, and 27b connected to 
this, It is a flow control valve for setting up the purity of nitrogen gas, and with the purity of 
the nitrogen gas which sets the purity of nitrogen gas as three steps, 99.9%, 99%, and 97%, 
and needs it, for example, either of the electromagnetic valves 27, 27a, and 27b is chosen, and 
a valve is opened. This adjusts the flow of the flow control valve 26 strictly, and is adjusted 
by adjusting the gas transit rate in the nitrogen gas separating tube 12. 

[0024] The nitrogen gas breathed out in predetermined purity is stored by the nitrogen gas tank 
32 via the check valve 3 1 * The electromagnetic valve 22 and the muffler 30 which are 
allocated before the check valve 3 1 At the time of start up. Or it is stored by the nitrogen gas 
tank 32, after it discharges the residual gas which is stagnating all over the piping circuits of 
the nitrogen gas generating machine 1 1 from the fixed time muffler 30 by the timer attached 
into the control base 16 and nitrogen gas becomes predetermined purity, when the 
electromagnetic valve 21 is opened at the time of a reboot. And if the nitrogen gas tank 32 or 
the pressure switch 33 attached to the piping circuits after the check valve 3 1 becomes the set- 
up predetermined pressure, it will operate and will close the electromagnetic valve 21 . If the 
pressure of a nitrogen gas tank declines by use of nitrogen gas, etc., the pressure switch 33 
will operate again and the electromagnetic valve 21 will be opened 

[00253Drawing 4 is a mimetic diagram showing the principle of the nitrogen gas separating 
tube 12 by a membrane-separation method. In drawing 4 . one end of the nitrogen gas 
separating tube 12 has the compressed-air-supply mouth 12a, The thin tube 12b made from 
the micropore film by the center section of the pipe in large numbers This ****, Many both 
ends of die tube of a book are connected to the hole of the perforated plate 12c, and by 
passing much compressed air in the tube 12b of a book, the molecule whose speed of oxygen, 
a helium, water, etc. is earlier than the micropore of a tubeside wall penetrates out of a tube, 
and discharges from 12 d of oxygen-enriched~air holes. And the molecule with a slow speed 
of nitrogen, argon, etc. passes through the inside of a tube as it is, and the inactive gas which 
makes nitrogen gas a subject from the separating tube output port 12e of a nitrogen gas 
separating tube end is breathed out 
[0026] 

pffect of the Inventionjln the packaged type nitrogen gas generator which surrounded the air 
compressor and the nitrogen gas generating machine in one, By the operation control of the 
cooling fan which ventilates the after-cooler attached to an air compressor. The cost cut of a 
device by the temperature~up heater which was being allocated in front of the nitrogen gas 
separating tube becoming unnecessary and the effect used as power consumption reduction 
are done so by having considered it as the temperature control mechanism which controls the 
degree of heat exchange. 

[0027] Although time was conventionally taken to reach preset temperature to heater 
temperature up at the time of the low temperature of ambient air temperature, since the 
temperature-up air from a compressor is used as it is, the time of concentration of preset 
temperature is shortened and the stabilization time of nitrogen gas purity becomes early . 
[0028]By introducing into a nitrogen gas generating machine the exhaust air heat which 
cooled the main part of an air compressor, A nitrogen gas separating tube carries out 
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temperature-up stability at an early stage, the separation efficiency of nitrogen gas increases, 
makeup time until time to reach nitrogen gas setting-out purity takes out nitrogen gas early is 
shortened, and it becomes the big feature of a nitrogen gas generator. 



[Translation done.] 



7 



